Introduction: Pre-eclampsia remains a leading cause of maternal and fetal morbidity and mortality. Aim of the work: To compare placental volumes and vascularization between normotensive pregnant women and women with hypertensive disorders using three-dimensional sonography. Patients and Methods: The study comprised of 60 patients divided into three groups; control group included 20 women with normal blood pressure, 20 patients with chronic hypertension (those with a diagnosis of elevated blood pressure before or within the first half of pregnancy) and 20 patients with mild pre-eclampsia (those with no history of arterial hypertension before pregnancy and a confirmed diagnosis of arterial hypertension associated with proteinuria in second half of pregnancy). Results: there was no statistical difference between the three groups as regarding the demographic data. There was statistical significant difference between the three groups as regarding PV to FWT ratio. The mean of PV to FWT ratio of group 1, group 2 and group 3 was 0.1347±0.1590, 0.1257±0.01, 0.1408±0.017, respectively, with significant statistical differences between normotensive and chronic hypertensive groups (P=0.016) and with significant statistical differences between normotensive and mild pre-eclamptic group (P=0.002). As regarding placental vascular indices, there was significant statistical differences between the three groups and VFI (P=0.03), but there was no significant statistical difference between the three groups as regarding placental FI (P=143). There was significant positive correlation between placental volume, gestational age and observed to expected PV ratio (r) 0.515, 0.797 respectively. There was significant negative correlation between PV and placental VI. (r) 0.247. Conclusion: Infertile women are susceptible to violence. All women attended infertility clinics must be screened for presence of violence and offered adequate support. Healthcare staff should consider husband attendance and good counseling about the drawback of all types of violence.
INTRODUCTION
Hypertensive disorders in pregnancy are responsible for substantial maternal and fetal morbidity and mortality [1] . Among the hypertensive disorders, preeclampsia has proven to be difficult to predict. Preeclampsia is a systemic syndrome that is typically characterized by new onset hypertension and proteinuria (urinary excretion of ≥300 mg of protein in 24hrs) in pregnancy [2] . Multiple tests have been proposed as screening tests for preeclampsia, including analysis of maternal serum biochemical markers and sonographic parameters [3] . Doppler ultrasound studies of the uteroplacental circulation in the second trimester have demonstrated that the increased impedance to flow in these vessels is associated with an increased risk for subsequent development of preeclampsia and fetal growth restriction [4] . To date, results have been conflicting. With regard to the use of sonography, various parameters have been proposed for screening, including Doppler evaluation of the uterine arteries and 3-dimensional (3D) placental volumes [5] .
PATIENTS AND METHODS
A case control trial included 60 patients among those attending the outpatient clinic of obstetrics and gynecology in Shebien El-Kom teatching hospital, Menoufia, Egypt in the period between January 2017-2018 after giving informed written consent.
A total sample size of 60 patients were included in the study, their age ranged between 22-45 years and they were pregnant in single viable intrauterine fetus, their gestational age ranged from 28 to 40 weeks.
Patients with any additional comorbidity including maternal disease, smoking, drug use and known fetal malformation were excluded from the study.
The participants were divided into three groups: Group 1 included 20 women with normal blood pressure (control group). Group 2 included 20 women with chronic hypertension (those with a diagnosis of elevated blood pressure before or within the first half of pregnancy). Group 3: included 20 women with mild preeclampsia (those with no history of arterial hypertension before pregnancy and a confirmed diagnosis of arterial hypertension associated with proteinuria in second half of pregnancy).
Mild preeclampsia is defined as diastolic blood pressure ≥90 mmHg measured on two occasions at least 6 hours apart, combined with proteinuria (two or more occurrences of protein on dipstick, >300 mmHg total protein in a 24-hour urine collection, or a protein creatinine ratio >300mg/mmol) [6] .
All patients were matched by maternal age, gestational age, and parity at the time of sonography with control patients who were healthy and normotensive.
Pregnancy dating was established by the date of last menstruation in association with first trimester sonographic measurement if available.
All participants were subjected to:
1. Full history.
2. General, abdominal and pelvic examination.
Laboratory investigations.
4. Then, each patient from each group underwent 3D ultrasound examination of the placenta, and the following data was collected:
1-The placental volume: measured by rational technique with 3D Virtual Organ Computer-Aided Analysis (VOCAL) software (sonoview; GE Healthcare). Since placental volumes vary throughout pregnancy, the observed values were compared to the expected values at the gestational age at which each participant will evaluated [7] .
2-The placental vascular indices: were analyzed by 3D power Doppler sonography, they did not vary during pregnancy [8] ; therefore, these indices were not adjusted for gestational age. They included vascularization index (VI), flow index (FL) and vascularization flow index (VFI).
3-Statistical analysis: results were analyzed by SPSS version 20 (SPSS Inc., Chicago, IL, USA) and Epi Info 2000. Two types of statistics were done: descriptive as percentage (%), mean and standard deviation (SD) or analytical as One-way Anova test for comparison between more than two groups having quantitative variables and with independent parametric data, Kruskal Wallis test for comparison between more than two groups having quantitative variables and with independent nonparametric data, Post Hoc test multivariate hypothesis test was used for multiple comparisons between subgroups of sample having quantitative variables, Pearson correlation used to study the correlation between normally distributed quantitative variables and Roc-curve (Receiver Operating Characteristics curve) it was a plot of the true positive rate against the false positive rate for different possible cut-off of diagnostic test or marker. P-value at 0.05 was used to determine the significance regarding: P-value <0.05 to be statistically insignificant, P-value ≤0.05 to be statistically significant and P-value ≤0.001 to be highly statistically significant.
RESULTS
The study was carried out on 60 pregnant women recruited from antenatal outpatient clinic and obstetric departments of Shebin El-Kom Teaching Hospital from January 2017 to January 2018. Among which, 20 women with normal blood pressure (control group) Group [1] , 20 women with chronic hypertension (those with a diagnosis of elevated blood pressure before or within the first half of pregnancy) Group [2] and 20 women with mild preeclampsia (those with no history of arterial hypertension before pregnancy and a confirmed diagnosis of arterial hypertension associated with proteinuria in second half of pregnancy) Group [3] .
As regarding patient characteristics, no statistically significant differences between the studied groups as regarding age, parity, gestational age at sonography in weeks and fetal weight at sonography in grams. (table 1) As regarding placental vascular indices, there were no statistically significant differences between the studied groups and the mean observe to expected PV ratio (P=0.508) and the mean of placental flow index (P=0.143) ; while there were highly significant statistically differences between the studied groups and the mean of placental vascularization index (VI=11.62±5.95) (P=0.001) with significant statistical differences between normotensive (14.4± 5.8) and chronic hypertensive groups (11.0± 6.4) (P1=0.05) and with significant statistical differences between normotensive (14.4±5.8) and mild preeclamptic group (9.39±4.48) (P2=0.006) and non-significant statistical differences between chronic hypertensive and mild preeclamptic group (P3=0.374). Also, there were significant statistically differences between the studied groups and the mean of placental vascularization flow index (VFI=5.84±3.68) (P=0.01) with significant statistical differences between normotensive (7.66± 4.14) and chronic hypertensive groups (5.29±3.69) (P1=0.05) and with significant statistical differences between between normotensive (7.66±4.14) and mild preeclamptic group (4.58±2.40) (P2=0.007) and non-significant statistical differences between chronic hypertensive and mild preeclamptic group (P3=0.526) (table 3) There was no significant statistical correlation between placental volume and maternal age, parity, PV to FWT, placental FI and placental VFI. Table 5 : Correlation between GA, PV and vascularization indices For prediction of preeclampsia (table 6, figure 3 ):
• ROC curve shows placental volume at a cutoff ≥384.3 can be used as a predictor of preeclampsia with sensitivity 60%, specificity 70%, negative predictive value 70% and positive predictive value 60%.
• ROC curve shows placental VI at a cutoff ≥11.03 can be used as a predictor of preeclampsia with sensitivity 75%, specificity 57.5%, negative predictive value 87.5% and positive predictive value 64.2%.
• ROC curve shows placental FI at a cutoff ±44.1 can be used as a predictor of preeclampsia with sensitivity 75%, specificity 55%, negative predictive value 87.5% & positive predictive value 68.7%.
• ROC curve shows placental VFI at a cutoff ≥5.1 can be used as a predictor of preeclampsia with sensitivity 80%, specificity 57.5%, negative predictive value 80% and positive predictive value 64.2%. 
DISCUSSION
This study was being conducted to evaluate the use of 3D ultrasonography in evaluation of placental volume and vascularization in pregnancies complicated by hypertensive disorders. In this study, placental volumes were assessed by 3D VOCAL software with rotation of 30. As regarding maternal characteristics, there were no significant statistical differences between the different groups as well as shown in previous studies (most of them conducted at gestational age from 11 to 13+6d weeks) [7] . In this study, there was no significant statistical difference as regarding the placental volume (P =0.508) and observed to expected placental volume ratio (P =0.005) (as placental volumes vary throughout the gestational age) between normotensive and hypertensive groups. Also, there was significant statistical difference as regarding VI (P =0.001) and VFI (P =0.001) but not the placental FI (P =0.143). These results were comparable to previous studies as shown in table 7. 
